Abstract. Given A, B ∈ B(H), the algebra of operators on a Hilbert space H,
Introduction
Let H be an infinite dimensional complex Hilbert space, and let B(H) denote the algebra of operators (= bounded linear transformations) on H. Let * belonging to many a pair of these classes. (See [2] , [5] , [6] , [7] , [9] , [10] , [11] , [12] , [13] , [14] and some of the references there.) Let us say that a pair of classes P 1 and P 2 (⊂ B(H)) have the P F (δ) property, denoted (P 1 , P 2 ) ∈ P F (δ), if kerδ A,B ⊂ kerδ A * ,B * for all A ∈ P 1 and B * ∈ P 2 . Define (P 1 , P 2 ) ∈ P F ( ) analogously. In this note we consider the equivalence (P 1 , P 2 ) ∈ P F (δ) ⇐⇒ (P 1 , P 2 ) ∈ P F ( ). Using a very simple argument we show that the mentioned equivalence holds for a large number of classes P (amongst them the classes of operators stated above).
We shall denote the closure of the range, the orthogonal complement of the kernel and the restriction to an invariant subspace M of the operator X by ranX, ker ⊥ X and X|M , respectively. The spectrum, the point spectrum, the approximate point spectrum and the residual spectrum of X will be denoted by σ(X), σ p (X), σ a (X) and σ r (X); σ jp (X) will denote the set of normal eigen-values of X and σ ja (X) will denote the joint approximate point spectrum of X (i.e., σ ja (X) = {λ : there exists a sequence {x n } of unit vectors in H such that (X − λ)x n → 0 and (X − λ) * x n → 0 as n → ∞}). We say that X ∈ B(H) is a quasi-affinity if both X and X * are injective.
Results

Given A ∈ B(H) there exists a Hilbert space H
0 ⊃ H and an isometric *-
. This is the Berberian extension theorem [1] ; this theorem will play an important role in the sequel.
We say that A ∈ B(H) belongs to the class P of operators if:
Given P classes P 1 and P 2 we say that the pair (P 1 , P 2 ) ∈ P F (δ) (resp.,
Examples of P classes, and of P classes P 1 and P 2 such that (P 1 , P 2 ) ∈ P F (δ) (and/or P F ( )), abound. Recall that the operator T is said to be:
subnormal if T has a normal extension;
The classes consisting of operators T which are either subnormal or p-hyponormal or dominant or M-hyponormal or injective k-quasihyponormal are P classes; also, kerδ A,B ⊂ kerδ A * ,B * for all A and B * in any combination of these classes except for when both A and B * are dominant (see [5] , [6] ). The following lemma is well known.
Lemma 1. Let A, B ∈ B(H).
( The following theorem is the main result of this note. Since the class of normal operators is not a P class, the theorem does not cover the case in which one of the P i classes is the class of normal operators. However the argument of the proof of the theorem extends to this case also, as we shall see in Corollary 3. Lemma 4. Given P classes P 1 and P 2 , suppose that Remark. Given P classes P 1 and P 2 , let (P 1 , P 2 ) ∈ P F (δ) or P F ( ). Suppose that A ∈ P 1 , B * ∈ P 2 and δ Theorem 5. Given P classes P 1 and P 2 , suppose that A ∈ P 1 , B * ∈ P 2 and either P 1 , B 0 * ∈ P 2 and either (P 1 , P 2 ) ∈ P F (δ) or (P 1 , P 2 ) ∈ P F ( ). Lemma 4 applies, and we conclude that (Here "glim" is a Banach generalised limit on the set of all bounded numerical sequences [1] .) This is a contradiction.
Theorem 2. Given
We conclude this note with the remark that it is not necessary for P 1 and P 2 to be P classes for the equivalence (P 1 , P 2 ) ∈ P F (δ) ⇐⇒ (P 1 , P 2 ) ∈ P F ( ) to hold. Thus if P 1 is the class of contractions with C. 0 completely non-unitary part and P 2 is the P class consisting of isometries, then the said equivalence holds; again, if we restrict ourselves to only those X ∈ kerδ A,B (and X ∈ ker A,B ) which are compact, then the equivalence holds for the case in which P 1 is the class of contractions and P 2 is the P class consisting of isometries. (The proof of these assertions is left to the reader, but see [3, Theorem 8] and [4, Theorem 2] .)
